Searches for new physics in the dijet and multijet final states are presented from proton-proton collisions at √ s = 13 TeV. The results shown include model-independent and model-specific searches using the dijet invariant mass spectrum and the dijet angular distributions, searches for black holes, quantum and microscopic, in multijet events, as well as searches for RPV SUSY in events with paired dijets. The most recent results obtained using data collected during the 2016 by the CMS experiment are presented.
Introduction
The Standard Model of particle physics (SM) is the theory that summarizes our current understanding of particle physics and their interactions. From an experimental point-of-view, all the measurements performed in the last decades verified at a high precision level its predictions and no evidence of physics beyond the SM has been observed so far. Despite its experimental success, the SM is widely considered an incomplete theory for many reasons (e.g. it doesn't contain any viable dark matter particle).
Several alternative theories to the Standard Model have been elaborated to include the SM and to overtake such open issues in a more general theoretical framework. Many of these theories predict the existence of new particles that couple to quarks and/or gluons which could be produced at the LHC. These new particles could be therefore observed as bump in the dijet mass spectrum or as modification of some dijet event variable and they are the subject of the searches presented, performed by the CMS experiment [1] .
Dijet analysis [2]
The dijet analysis is focused on the search for bump over the falling QCD spectrum. Two searches for dijet resonances are performed with the 2016 data. The first is a low-mass search for resonances with mass between 0.6 and 1.6 TeV using dijet events corresponding to an integrated luminosity of 27 f b −1 . The events are reconstructed, selected, and recorded in a compact form by the high-level trigger (HLT) in a technique called data scouting. This technique allows to reduce significantly the trigger thresholds by significantly reducing the events size compared to the standard CMS data stream. The second is a high-mass search for resonances with mass above 1.6 TeV using dijet events that are reconstructed offline corresponding to an integrated luminosity of 36 f b −1 . Figure 1 shows the dijet mass spectra, defined as the observed number of events in each bin divided by the integrated luminosity and the bin width, with predefined bins of width corresponding to the dijet mass resolution. The fits to the spectra are performed with the Equations 2.1 fitting the whole mass range in both cases.
for high-mass search
for low-mass search (2.1)
The dijet mass spectra, the background parameterization, and the dijet resonance shapes are used to set limits on the production of new particles decaying to parton pairs. Because of the dependence of the dijet resonance shape on the types of the two final-state partons (see Figure 2) , separate limits are determined for each final state (qq, qg, and gg) as shown in Figure 3 . The dijet searches allow to put constraints on nine benchmark models, reported in Table 1. 3. Boosted dijet analysis [3] This search considers a hypothetical resonance produced with sufficiently high transverse momentum that its decay products are merged into a single massive jet with two-prong substructure. Figure 1: Dijet mass spectra (points) compared to a fitted parameterization of the background (solid curve) for the low-mass search (left) and the high-mass search (right) [2] . o evidence for a narrow resonance in the data. The local significance for qq, qg, onance signal was measured from 0.6 to 1.6 TeV in 50-GeV steps in the low-mass from 1.6 to 8.1 TeV in 100-GeV steps in the high-mass search. The significance values rresonances are shown in Fig. 9 . The most significant excess of the data relative ground-only fit with the default fitting function (Eq. 1 or Eq. 2) comes from the two e bins between 0.79 and 0.89 TeV. Fitting these data to qq, qg, and gg resonances with 0.85 TeV yields local significances of 1.2, 1.6 and 1.9 standard deviations including uncertainties, respectively.
ction tests were performed to investigate the potential bias introduced through the ackground parameterization. Pseudo-data generated assuming two alternative pa- The approach is focused on the events where at least one high transverse momentum jet from initial-state radiation (ISR) is produced in association with a light resonance decaying into apair (see Figure 4) . The ISR requirement provides enough energy in the event to satisfy the trigger, either by the ISR jet or by the resonance itself. This strategy is complementary to the data scouting allowing to probe the region mass below 300 GeV. The signal is identified as a peak over a smoothly falling background in the distribution of the invariant mass of the jet, using novel jet substructure techniques. In fact the massive jet is required to have the two-prong substructure expected from signal. The dominant background from QCD multijet production is estimate from data using control region created by inverting the substructure requirement. A binned maximum likelihood fit to the observed shape of the jet mass distribution is performed in five p T ranges whose boundaries are: 500, 600, 700, 800, 900 and 1000 GeV. The search for leptophobic vector (Z') resonance decaying to quark-antiquark pairs is performed using data collected by the CMS in 2016 and no significant excess have been observed. The results Figure 4 : Production of Z' decaying into two jets in association with a jet from initial state radiation [3] .
are therefore interpreted in terms of 95% confidence level (CL) upper limits on the resonance production cross section. An example of the jet mass distribution in the range 900-1000 GeV is shown in Figure 5 while in Figure 6 the upper limits as a function of the resonance mass are reported. These limits are compared to cross sections for a model of a leptophobic Z' resonance with a quark coupling g q of 0.17 and 0.08. 
Pair-produced dijet analysis [4]
The top quark superpartner (top squark or stop) is predicted by Supersymmetric (SUSY) models and it's required to be light. The pair production of stops decaying to light quarks via hadronic R-parity violating (RPV) is the process considered in this analysis (see Figure 7) . For this purpose the search is focused on pair production of resonances decaying to pairs of light-flavor quarks in events where the resonant particles are boosted, resulting in a final state with two massive jets with substructure. This search uses data corresponding to an integrated luminosity of 2.7 f b −1 recorded by CMS in 2015. The result from a search for paired boosted diquark resonances, using jet substructure techniques, is reported in Figure 8 which shows the comparison of the data in the signal region with the final total background prediction. No excess of events are observed in data and therefore upper limits at 95% CL are set on the production of top squarks decaying to two light quarks in the framework of RPV supersymmetry. Top squarks with masses between 80 and 240 GeV are excluded. 
Dijet angular analysis [5]
Wide resonance or non-resonant signatures can be probed exploiting the dijet angular distributions. This is typically expressed in terms of χ di jet = exp(|(y 1 − y 2 )|), where y 1 and y 2 are the rapidities of the two jets with the highest p T . The choice of this variable is motivated by the fact that in Rutherford scattering the χ di jet distribution is independent from |(y 1 − y 2 )|. This feature provides signatures of new physics that have a different angular distribution than given by QCD predictions, and can be determined more readily as they can produce an excess of events at small values of χ di jet . The measurement of dijet angular distributions, unfolded for detector effects and in bins of dijet mass, is shown in Figure 9 . The measured distributions are found to be in agreement with predictions from perturbative QCD that include electroweak corrections.
This search can therefore constrain models of quark contact interactions, extra spatial dimensions, quantum black holes, and dark matter. The exclusion limits for these kind of models are reported in Figure 10 .
Dark Matter interpretation
Three of the searches presented can be interpreted in the same theoretical model. In this model a DM mediator (Z') with unknown mass M Med is assumed to be a spin-1 particle (vector or axial-
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Searches for new physics in dijet and multijet final states Figure 10: Observed and expected exclusion limits at 95% CL for various benchmark models. [5] vector) and to decay only to pairs of quarks and pairs of DM particles, with mass m DM , and with a universal quark coupling g q and a DM coupling g DM . Figure 11 shows the excluded values at 95% CL of mediator mass as a function of m DM for vector mediators for a choice of couplings g q = 0.25 and g DM = 1. It can be noticed that the dijet analysis and the boosted dijet analysis are complementary excluding two different regions in this plane. However these searches are valid only for narrow resonances which means a width Γ ∼ 10% corresponding to a coupling g q ∼ 0.4%. Therefore higher coupling cannot be probed with these analyses. The dijet angular analysis instead allows to exclude higher quark coupling given that is not restricted to narrow resonance. It's clear therefore that these searches are all complementary covering as much as possible the phase-space (mass and width/coupling). The exclusion is computed with coupling choice g q = 0.25 and g DM = 1. [3] 
